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AUTHOR: Yerofeyev, B. V.; Shlyk, V. G.; Kazakevich, V. S. 3’/'

TR

ORG: none (- \'

TITLE: Similarity of the initiating action of salts of metals capagble of assuming
several valences, in autocatalytic oxidation and polymerization. 1. Comparison of the
efficlency of carboxylates differing in the hydrocarbon chain length

S0URCE: Oeterogennyye reakteli i reaktsionnaya sposobnost! (Heterogeneous reactions
and reactivity). Minsk, lzd-vo Vysshaya shkolk, 1964, 185~189

TOPIC TAGS: chemical initiation, polymerization rate, autocatalytic oxidation, cobalt,
carboxylate, manganese stearate, lead, stearate, styrens, tetralin hydroperoxide, auto-
catalysis, chemical valence

ABSTRACT: A study has been made of the effect of carboxylates of metals capable of

assumlng several valences on the palymarizationgrate of styreneflin the presence of
tetralin hydroperoxide. The experiments were cdnducted with several cobalt car-
boxylates (formiate, atetate, butyrate, caprylate, and stearate), and with manganese
or bead stearates. The dependence of the polymerization rate on the hydroperoxide
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and carboxylate concentration was stucied. It was shown that the polymerigation
rate of styrene, in the presence of hydroperoxide--carboxylate systems, depends both
on the naturz of the metal and of the anion. The initiating efficiency of the
carboxylates increased with the hydrocarben chain length, that of the metals in
creased in the order: cobalt < manganese < lead. Thus, the initiating action of

the carboxylates considered in polymerization is similar to that in autocatalytic
oxidation. A scheme is proposed which explains the initiating action of carboxylates
as a result of the substitution of hydroperoxide for acid radicals. Orig. art. has:
3 figures,
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[Preventing and eliminating vibrations in pumping units]
Preduprezhdenie i ustranenie kolebanii nagnetatel'nykh usta-
Moskva, Izd=-ve "Mashinostroenie,” 1964.

27, p.
(MIRA 17:4)
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SOLODOVNIKOV, V.V.; professor, doktor tekhnicheehkh nauk, redaktor;

APPROVED FOR RELEASE: 06/13/2000
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VORONOV, A.A., kandidat tekhnichesklkh nauk, doteent; GOL'IFARB, L. Se,
doktor tekhnicheskikh nauk, profesaor; KAZAKBVICH, V.V., doktor tekh-
nicheskcikh nauk; XRASOVSKIY, A.A., kand fHUSOSMEMREILh nauk,
dotsent; LERNER, A.Ya., kandidat tekhnicheskikh nauk; LETOV, A.M.,
doktor fi:ikq-latenaticheaklkh nauk; profesgor; MATVEYRV, P.S.,
inghener; MIKHAYLOV, ¥.A., kandidat tekhnicheskikh nank; PETROV, B.N.;
PETROV, V.V., kandidat tekhnicheskikh nauk; POSPELOV, G.S., kandidat
tekhnicheskikh nauk, doteent: TOPCHRYRV, Yu.l., inzhener; ULANOY,
G.M., kandidat tekhnicheskikh nauk; KHRAMOY, A.V., kandidat tekhni-
cheskikh nauk; ToYPKI!l. Ya.Z. doktor tethnicheskikh nauk, professor;
LOSSITRVSKIY, V.L., doktor tekhnicheskikh nauk, professor, retsenzent;
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[Pundamentals of automatic control; theory] Osnovy avtomaticheskogo
regulirovaniia; teoriia. Moskva, Gos. nauchno-tekhn. izd-ve mashine-
stroit. lit-ry, 1954, 1116 p. (MLRA 8:2)

1. Chlsn~korrespondent AN SSSR (for Petrov, B.H.)
(Automatic control)
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Use §ofAtﬁz:ottle dsvices for measuring fluid consumption at low
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D 55, (MIRA 9:3)
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SUBJECT USSR/MA TIC8/Diff ;
SUBJEC uss L{E ATEMALI / ersntial aquations CARD 1/1 PG - 150
TITLR On irrelation detwsen phase planes of Baileigh's equation and

PERIODICAL van-der-Pél's equation,
E Doklady Akad., Nauk, 107, 521-52
reviewed 7/1956 107, 521-523 (1956)

[
bs is well k.nom,.by Y = s and P(z) = 4f(3)/ds the Ralleigh's differential
equation ¥ ~P2(¥) + 7 = 0 can be traneformed to the van~dsr-Pol's equation

[ 7Y .
z - ,41"(2) 3 + 8 = 0. Aftear a short general consideration the author shows by

the example 2(y) = 5‘*-53 that the corr ané
esponding phase plames sh
coincidence; e.g. the limit oyoles have a very differontpro : ow no visible
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Characteristics of the excitation of vibrations in clocks. Dokl.A¥
SSSR 107 no.5:653-655 Ap '56. (MLRA 9:8)

1. Predatavleno akademikom N.W. Bogolyubovym,
(Clocks and watches--Vidbration)
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AUTHOR: Kazakevich, V. V. - . 20-4-12/60

TITLE: Pm(;x"zmsplirging in Compressors (0 pompazhe v kompreauorakh).

PERIODICAL: Doklady Akademii Nauk SSSR, 1957, Vol. 115, Kr 4, pp. 677-680
' ABSTRACT: }S.Lési‘gst & short report ie given on 6 relevant sarlier works.

The present paper investigates the character of the surging-
oscillations and a method for their suppression. The system exam-
ined here contains o ventilator, a sucking pipe and a pressing
pipe on whose outlet is a regulating resistance in form of a
throttle. The author assumes the following: 1) The complicated
distributed acoustic system can be replaced by a systea with one
degree of freedom. 2) The changes pressure in the oscillationa
are small. Then the motions in the system cun be described by a
system of two first order differential equations:

aao/at = (1/1)[F(85)-p] » ap/dt = (1/Ca) [eo - #,(0))

In this connection ¢ (p) signifies the inorease in the function:
?(QR); Ca- the acous%ic mobility of the system, La-—the acocustic
mass, and F(Qy)=%1(Qq)-Po applies. By eliminating the time from
these equations the differential e uation of the integrai curves
is obtained; dp/on- ((Qo - q>1(p))?(F(QQ)—p))La/ca. After some

Card 1/2 transformations expressions for the condition of the static prin-

SUBMITTED: February 2, 1957

AVAILABLE: Library of Eongress
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. - AUTHOR: Rusevich, I. H,

TITLE: Conference on Automatic Control and Computatiorn Engineering
(Soveshchaniye po avtomaticheskomu upravleniyu i vychislitel'’noy
tekhnike)

PERIODICAL: Avtomatika i Telemekhanika, 1958, Vol. 19, Nr 2, pp. 191-194
(UssR)

ABSTRACT: Prom March 5 - 8, 1957 the conference on automation and con-

putation engineering organized by the All Union Scientific
Engineering and Technical Society for Apparatus Building took
place. 900 delegates from the Institute of the AN USSR as
well as of the AN of the Unions? Republics; universities, re-~
search institutes, designing offices and laboratories of the
various ministries and authorities took part in it, 40 lec-
tures were helid. The opening speech was delivered by M. Ye.
Rakovgkiy., The president of the crganization committee of
this conference V. V. Solodovnikov (Central Scientific Re-
) search Inatimite for Complex Automation = TsNIIKA) announced
Card 1/6 the tasks as well as the program of the conference. In the
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103-2-9/5
Mtomatic Conrtrol and Computation Engineering

second part of his speech he defined the subject as well as
the characteristics of the content of technical cybernetica.
A. A. Lypunov indicated the rBle and the importance of cyber-
netics as scientific basis of a complex antomation of pro-
duction. ‘The following lectures were held on, the theory and
the foundations of construction of control compulors: V. V.
Kazakevich spoke on "Principles and circuits of optimud Upera-

X1o6n control methods™. In a common lecture V. V. Solodovniko,

A. M. Batkov, A. A. Bredis and P. S. latveyev (TsNIIKA) dealt
with the "Present Stage of the Theory of Optimum Dynamic Sys-
tems Subjected to Arbitrary Effects". L. T. Kuzin showed the
uge of the Z-transformation apparatus for the analysis and
synthesis of the automation systems with numerical computa-
tion devices. A. M. Batkov spoke on the new way of using mo-
delling electronic plants (electronic simulation) for the
determination of the basic and statistical characteristics -
the correlation function and the dispersion of a non-stan-
dardized arbitrary magnitude at the output of the automation
system according to given characteristics of arbitrary effects
at the input. Yu. A. Shreyder spoke on the principles of con-
struction of so~called "self-informing" control apparatus, the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1"
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basic property of which is the ocapability to find the opti-
mum way of control by means of accumulated experiences in
operation. - V. I, Dikushin, Member of the Academy, (Scien-
tific Research and Experimental Institute for Hachining
Tools) spoke on the construction of systems for a preset
control of machine tools. The lecture of E. Z. Lyubimskiy, S.
S. Xanynin and V. S. Shtarkman (Institute for Mathematics
imeni Steklov AN USSR) dealt with optimum information coding
in automation and multistep automation schemes for production
processes. M. P, Shura-Bura (Institute for Mathematics imeni
Steklov AN USSR) spoke on the possibility of using the means
of computation engineering for a transformation of any infor-
mations including those of automatic translation from one
language into the other. N. V. Korol'kov, Ye. I. Mamonov and
Yu. I. Sharapov spoke on the achicvements in the field of
quick, reliable, economical and small computor elenent s. On
the utilization of these elements in the circuits of conpu-
tors spoke V. A, Zimin and L. I. Gutenmakher. - V. I. Ryzhov,
N. V. Trubnikov and A. K. Zavolokin, as well as Ye. M. Baska-
kov spoke on the input and output devices of computors. Yu. S.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1"
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Val'denborg held a lecture on a specialized mathematical ma-
chine of continuous operation for the 3olution of integral
equations of Fredholm and Volterra's first and second type,
as they often occur in control problems. - Yu. V. Novikov
(IAT AY USSR) spoke on the new computor crecated in the IAT
AN USSR (magnetic correlograph) for the autonmatic computa-
tion of correlation functions. - I. M. Vitenberg spoke on the
modelling electronic apparatus for thoe automatic finding of
a solution for a problem with a given system of equations. =
F. V. Mayorov and Ye. P. Zhidkov spoke on the mathematical
foundations of numerical differential analyzers (TsDa) as
well as on their use as control apparatus. - L. I. Gutenmakher
spoke on the prospects of using information- and statistical
machines of new design for control systems.

Library of Congress
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Confarence on Automatic Control and Computation Engineering

The conference took place in Moscow from March 5 - 8, 1957.
A number of lectures dealt with examples from the fleld of
application of computation apparatus for tha control of real
production objects Yu. Ye. Yefroymovich (Central Lsboratory
for Automation), V. Yu. Kaganov (Central Leboratory for Auto-
mation, A. B Chelyustkin (IAT A% USSR) and P. N. Kopay-Gora
spoke on the use of computation apparatus for the control of
basic objects in matallurgy (furnaces, erc furnaces, rolling
mills), D. T. Vasil'yev and L. N. Fitsner spoke on computators
#or the determination of the most sultable .sequencs of cuts
in metalworking industry. Up to 20 different quantities de- .
Cexd 5/6 termining the sequence of cuts can be introduced into the
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AVAITABLE

103-2-9/9

machine end when some of these magnitudes are given the de-
manded ‘'optimm parameter can be computed within 2 - 3 minutes.
Ya. A. Khetagurov reported on & oumerical system for the con-
trol of a machine tool. -~ The conference regards it necessary
to organize special grecups within the TaNIIKA (Central Scienti-
fic Research Institute for Complex Automation), the NII and KB
(Scilentific Research Institute and Construction Bureau), at
the ministries as well es within the organization of the

AP USSR, These groups should be concerned with the problems
of technical cybernetics. It wasg decided to have organized
an All-Union Conference for Cybernetics by the All~Union
Scientific Enginesring and Technical Soelety for Apparatus
Building in colleboration with the AS USSR.

L@braryf of Congress

1. Automation-Conference

USCOMM-DC-54858
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PHASE I BOOK EXPLOITATION 80V/3486

Kazakevich, V. V.
"

Avtokolebaniya {pompazh) v ventilyatorakh i kompressorakh (Self-excited
Oscillations /Pulsation/ in Ventilators and Compressors) Moscow, Mashgiz,
1959. 191 p. 6,000 copies printed.

Sponsoring Agency: Nauchno-tekhnicheskoye obshchestvo priborostroitel 'noy
promyshlennosti.

Tech. Ed.: S. M. Lazarev.

PURPOSE: This monograph may be used by engineers and technicians, designers
and application engineers, sclentific workers, and students of advanced
courses in the appropriate fields in schools of higher technical education.

COVERAGF: The theory developed in this book permits one to explain basic
phenomens occurring in self-excited oscillations, shows the causes for dif-
ferences in the character of oscillations in various types of fans, and evaluales
the effect of various factors on the domain of oscillating regimes. This

Card 1/6

PRROMED: EQRBELEASE:s06448/2000  CIA-RDP8659U51%R000721230005-1"
theory enables one to predict new phenomena. It shows in particular that
oscillations may take place not only in regimes corresponding to ascending
branches of the characteristic curves, but also in regimes corresponding
to the descending branches, which up £111 now were considered stable. The
book also shows a method of constructing (directly from the fan and system
characteristics) curves which characterize the oscillations. The new theory
also makes it possible to =liminate oscillations vy introducing a regulating

system with feedback, which affects the position of the throttle and dis-
tributor. Thege are 13 references: 11 Soviet, 1 English, and 1 German.

TABLE OF CONTENTS:

Introduction 5

‘Che I. Equations of Motion of a Small-discharge Compressor and

Their Analysis ' 12
Derivation of the equations of motion 12
Reduction of a system of two differential equations of the
first order to one equation of the second order 16
Conaition for self-excitation of oscillations and their
frequencies 20
Effect of external conditlons on oscillating characteristics 25
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Self-excited Oscillations (Cont.) S0V/3486
Behavior of & system "on a small scale"(domains of self-excitation
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AUTHORS: Bodner, V.A. and Kazakevich, V,V. (Moscow)

"’_—-.-_—M
TITLE: Stability of Compressors’ as Non-linear Eiements in
Extended Systems

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1959, Nr L, pp 116-125 (USSR)

ABSTRACT: The compressor is one supplying compressed air to remote
points’ through narrow pipes; the compressor is controlled
by the pressure prevailing at a fairly distant point.

The equations of motion (taken from Ref 1) are (1.1},

where u, p and P are, respectively, the sSpeed,
pressure and deunsity, d dis the diameter of the pipe,

« and m are coefficients represemting viscous resistance
and Yy is the ratio of the specific heats. It is

assumed that the pipe (Figure 1) is loaded at the ends

by acoustic impedances Zl and Z2 s the boundary

conditions are then (1.2), where p, and p, are the

total pressures at the input and the output, respectively;
Po1 and Pgp ore the constant components of those -
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pressures; Q, and Q, are flows (in volume terms)

1
and Q, and q, are excess flows (again in volume terms).

The equations are linearized (Ref 1) as (1.3 and (1.4),
with the symbols defined at the top of p 117; the
boundary conditions are put as (1.5). It is assuned that
h11 and h,, are constant for the purposes of examining

/
the stability, though this is not so in unstable modes - /
(variation in aF/da, 1is used as a test for instability).

In the second section, the equations are solved using the
form given by RBqs (2.1) and (2.2), which with {(1.3) and
(1.4) give (2.3) for the input pipe and {2.4) for the
output pipe; the corresponding solutions are {2.5) and

(2.6), where 2,4 and Z,, are the wave impedances of

the pipes. Eaq (2.7) gives the constants A and B 3
this system has a solution only if (2.8) is complied with.
The two equations derived from (2.8) are (2.9).

Card 2/5
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Stability of Compressors as Non-linear Elements in Extended Systems
Then (2.8) is put as (2.10), with Ell = “Elz o

In section 3, the compressor is assumed to be connected

to a pipe terminated by an impedance Z2 , with an

impedance Z, at the input by the compressor (here

Zl = 0) « The substitutions at the top of p 119 are then
made, to give (3.1), which themn splits up into Eqs (3.2)
and (3.3); these equations show that the natural
frequencies of the system depend only on the pipe and /
terminating impedance and that there are two series of
frequencies given by Eq (3.4). First, the roots
corresponding to the + sign are considered, with

‘Zz\<< Z22 s we then have Eq (3.5), which leads to a

contradiction. Therefore, ‘ZZ\‘» z22 and we have

Eq (3.6). Then the =sign is taken, again with Zz\<< 2.22 H
this gives Eq (3.7). The case (za\» Z,, gives

Eq (3.8). This argument shows that the minus sign must

Card 3/5
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Stability of Compressors as Non-~linear Elemexslgg/iag :?tgn Zé:?ystems
be taken and Eq (3.9) gives the frequencies.
The subsequent analysis deals with the stability limits,
vhich are given by Eq (3.13); the case ¥ = 0 is
considered in detail. Here, Eq (3.12) becomes (3.15),
vhich implies Egs (3.16) and (3.17); these define,
respectively, the regions of dynamic and static stability.
Figure 2 illustrates this. Figure 3 shows lines of
constant decrement. W/
The next section deals with the effects of radiation
from the open end of the pipe, assumed fitted with an
infinite flange. Figure %4 illustratas the results in
general terms. Eg (3.19) onwards deal with the effects
of an impedance 2 connected at the compresser end;
at nec point can the system then become absolutely unstable.
The system is, respectively, least and most stable when
the two equations for Rl apply. The final two sections

deal with other special cases, the significance of which
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AUTHOR: W S0V/20-126-2-17/64
TITLE: On the Monotonic Stabillty of Invariant Points (O monotonnoy

ustoyohivosti jnvariantnykh tochek)
PERIODICAL: Doklady Akademii nauk 3SSE, 1959, Yol 126, Nr 2, pp 267-290 (USSR)

. Y
ABSTRACT: The system of equations Lpi(x,‘,o..,xn)‘bfi(xgl),,..,x!(lq ))' i%1,000,8

is assumed to define t+he unique transformation T, according to which
34 is possible to pas3 from point P(:g1 goeasX, n)} {0 point

2 (xg" ), oo ey, n“ ) Y: P,'=T(P)‘. The sbove-mentioned egquetions are

assﬁined to determine the invariant point P"(x: ,..,,1;2 Y. The
fotlowing then holds: ti(xf,...,fz) z qk(x:;...,x;). The author
determines ‘the monotonic stability with wespect bo x,‘,xz,...,xk(k:gn).

The condition of monotonic stability is, of course, more rigorous
then that of asymptotio gtabllity, nud it is also of practicnl w3,
for many problems of automatic control are reduced to a poind

Card 1/3 transformation of e straight line into 2 giraight lins or, in
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On the Monotonic Stability of Invariant Points  S0V/20+126-2-17/64

general cases, of a space into a space,
the exaot determination of periodic motions in g Bysten gerving

the purpose of automatic control nay be reduced to such o
transformation, and the application of the oriterion of merotanio
stability is found to be of use in this case., The author derdvas the
oriterion of monotonic stability by basing on the assumptian et

3 and 'y are holomorphic in the neighborkood of the invariens yoing

PY The corresponding calculations are followed
x = x;‘+ai is put. The conditior

that B, " 0 (p » k41, ki2

all transformations T, Thus, the problem of monotonic stability is
reduced to the condition of positivity rmd defineluess o a
quadratic form of k variadbles whils at the sane time the last-

re satisfied. The invariant point of the

system of n equations with n variubles is
monotonically stable if the inequalities

Espeoially the problem of

step by sieg,
of monotonie stability demapcs

se+yn) holds, which must hold also for

D ..D D .o-ooD D D

fte r -

ceenna ¥ fyg, [0k 30yeeeenn, | T 120y
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AUTHOR: " Kezekevich, V. V. SOV/20—126-5-16/69
< ___ . ,

TITLE: On the Process of the Exitreme Regulation of Inert Objects

in the Presence of Perturbations (0 protaesse ekstremal 'nogo
regulirovaniye inertsionnykh ob"yektov pri nalichii
vozmushcheniy)

PERIODICAL: ?okla?y Akademii nauk SSSR, 1959, Vol 126, Xr 3, pp 517-520
USSR

ABSTRACT: In the present paper the inexactitude of regulation caﬁsea by
the inertia of the objects to be regulated is briefly described,
and it is shown that the exactness of regulation depends also
on the level of the perturbation. Investigation of the methods
of reducing the influence of the inertia of objects and for
the attenuation of the influence of perturbations arec then
given as the subject to be dealt with by the present paper.
The investigation is based on an inhomogeneous differential
equation of the first order, in whioch the input- and output
quantities x and y of the objects to be regulated as well as
thelr time constant T are put into relation. The solutions
given for this differential equetion are limited to & range

card 1/2 of x and y, in which T = const. From these solutions the

ES3
e
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On the Process of the Extreme Regulation of Imert SOV/20-126-3-16 /69
Objects in the Presence of Perturbations ‘

unknown quentities T, and a, are caloulated. For the case of

monotonic oscillations, a similar differential equation 1is
then given and its unknown is determined. On the basis of g
results hitherto obtained, the process of regulation is then
investigated with the help of a diagram (Fig 1). In this
connection, the transition process is described with

formula {1). The inertialess objects are then briefly
investigated, after which the non-monotonic oscillations are
dealt with. Two measuring arrangements (Figs 2, 3) for objects
of little inertia are then described. In conclusion, .
determination of the direction of set point displacement b
means of these instruments ie jealt with in detail.
There are 3 figures and 6 references, 4 of which are Soviet.

PRESENTED: December 31, 1958, by N. N. Bogolyubov, Academician
SUBMITTED: December 30, 1958
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Tecknlcal Sclences, Professor (Chairman), W.N. Bogolyubov, Azsdemialiac,
£.Y6, Ishlinskiy, Acedeaician, Ukraiztan SZR, V.Y. Kzzakavichr, Do:tar of
Tezhnical S:lecces, Professor (Deputy Coairmas), &.d. Lywpunce, Dostor of
Pihysics and ¥mchamatiss, Professor, B.X. Petrov, Corvespo.ding Mexber, Asmiexy
of Sclences 3R, Yo.P. Popov, Doster of Techalcal Sclences, Prafesyar, 3.3.
Poypalov, Decteor of Techical Sciances, Professcr, B.A. Rysbov, Dostor +f Tethe
nizal Solences, Profeascr, B.7. Anlaissy, Candidate cf Teshnlizal Siiewces,
Docent, V.Y, Petrov, Doctor of Teckzical Scliences, Cocen’, V.¥. Plotaiksy,
Candidate of Testaical Sctences, Dosent (Sclentifis Secreteasy), 7.3,
Tstaiov, Duster of Techatcal Sclences.

POPPCIZs This bosk s intended for sclentiflc vorkers; esgineers, and msplrants
werking in the field of sutomatis cemirol., - .
COVIRAGE: The bouk i» the third collactisn of rwpartp read at the seminar
on sutomatiz ceatrol end P ecgizesring of the XT0 priborcsiroyesiye
(Scimatific and Teckalcal Soclsty £or Instrusent Maxisng), the MVIT iz,
Bacmans (Moscow Higher Tecknical Setool imeni Bmzan), ard tre YAI :a.
01hcnikidie (Moscov "Crder of leatz® Aviation Sostitute “imeni Trdzhazilidie).
+ It contalns jagers o current topics la autcmatic ccatrol ard coxpdter
engineering vhich, sccording to the wutbor,are signlficant fer she aclztlan
of problama involred in the ccuplex sutcmation of iadustrisl priceases by geans
af ccatrol sszices and locludos discassicn of the dasign of Lisear ard conlinear
autematie oictral systess. The dock covers sime guesticns mlatad Lo e
dyneaics of nh systexs, waye of izsreaaing opermiicnal spesd, asd means cf
obtaiaing optiaun transient processes. Autczatis ccatrol systems izvolving
discrete comfuters, systems with varisble parusetors, sauplad-—daia cnirsl
aystems, the dynamic acourncy of those systexs during randcs matlcas, wnd the
theory of surplsd~data systuzs ars discussed. Mo peraccalilien wre ezt ioned, .
Refervoces are found at the esd of each article,

Potapov, M.D, Os the Nonstetionary Propartiss of Seapled-Dita Jystess 218

SAtslzrs 4.8, Fegineering Methads of the Linesr Tho-=sy of Costrol 2
With ﬂﬂnmw.- Purxxeters e T Spates

mﬂm.n.f 4.H, Caraln Prodlems nnnlwbwv.oq rn,runa?u 5 nuu,u c.L.u Varlabls
Farwasiarw During Randem Aztioms i 32
mh.lu..- G.N. Cn @ Methed of Japroring tha Quality cf a Control System
. by Meanma of Falisexr and Coaputer Dovices an
Pevliv, A.4., TP, Poputsills, Destgs of Sizple Cptizmal Rala “emz of
%4 - % 24

Tae S%30d Order Pl O v o7 419
_Brdner. ¥.4., 1.V, Tazaiyvich,  St.O31ity of Self-Ge:=illatinns of Aeoustic
Spateay Witk (oxpreaso o 4 Juppovesice of Salf-Cy:zillatises by Meazs

i Feadbacky Al

ATAILASLE: Librwsy 2 Cosgress
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KAz AKEVICH, VI

e

e m e St enean; Ble OF

- the £4T8% group optimization m

T devated o the pzalyals wod symtbesia of pilse syatery

oiemn . pualsn Tegilaters bave alzs besn frcluded. Tha thivd gTcup al

PRASK 1 BOCK EIPLOITATION Ea/¢731

Koafersataiya pd YOpTo3Isd tecrti 4 primeneniys diskretuyyh avtoraticheskikh slstes,
Mosem, 1948

d4skretoyih artazatichaskikh sistea; truly kooferantail
scrate Autcmatic Systens; transactionn of the
1993, 572 p. 5,000 coples printed.

Spcnsoring Agwesyt Akadeatya zauk 533R. Nataional'tyy koaltet SSSR po avicmati-
cheskcmu wpravlieniyu. Institul aviszatird § telozaktaniicd.
cal Sciasces, Tu.V. Dolpolenka,

Zditorial Boards M.A. Gavriloy, Doctsr of Tesbnl

Doctor of Tectaical Sclencea, v.4. Kotsltaliov, Candidate of Tachnlasl Sclenses,

2.Ys. Larzer, Dostor of Tect=icsl Sciences, 1.3. Korosanov (Sesentifia wluw-nfl«v.
G.3. Pospelov, Doctor of Techaical Sciences, A.d. Pel'dbaun, Dostor of Technlcal
Sciences, 4.7, Ihranay, Cazdidate of Technical Sclsnces, ard Ya.Zl. Taypkia,

Doctor of Terimizal Slences; Pasp. 24.1 Ta.2. Taypkin, Dector of Tesknical
Publishing Bouse: M.Ll. Podgayatakiy; Tech. Zd.: 5.6, Yariovich.

the goufersnce and

Teoriye 1 pricaereniye
(Theaty and Application of Dt
Confersnzs) Hoscow, A 3s2,

_PUNMOSE:  Trews transactices ats tntunded for the nesbers of
other specialista in autexatis eantral.

GOTEUGEs The Confersnze on tha Probless of Thecry and Agplizstics of Discrete
Jatcmatic Jystezs tock plaze in Mostow fres Septeaber 22 1o b, 1913, It vas
the £irst ctaferwnce davites o dissussioms of Ihe pregeat status ¢f the thecry
end ta~hziqses cf disvete suticatic systaeas and to plannizg for future devalop~

asnt. The papers dtstussed st the conferaics have been dividad inte four Lroufs.

{tching cirzuits are dissussed a3 vell a3 mothads

- of relay coairal syatezs, ia particular plant lag coatrsl systens ia whilh are

realized n7iinsl prceesses ss o qeick response, The sacend groip of papers ia

witt varisdle parrzalars,
af pulsa azstezs with serarsl pulse .ccapomants; to tho staly cf erlfe0sz3 11a%5co
phenonaza {2 3e=1inaar Faise mystexs, and 3 the nethols of calsulating Linmar

- pulse srstez3. Probleas of alzulating pulse sydiess esl tesiriptiins ae azmy

spers 4ral3 with

d1gisal 3atazs, Prodlexs of using sle=s-t3 of dijltal tesznigee =d Asuital
canputers for tae autematicn ¢f varisua 2iel2a of engiceoring, l.e., pEvGr an feld
nearisg, =ning, radio semmanication, matallurgy, 6%, are disecased, Problows
of snalcg-4igital cooversica ezd vics voria as well us prodlens of develsping
specialized funztisral conrerter: have besrn included in thls group. The fourth
greup of papers <asludes thecrstizal elemezts and certaln praztical applications
of the alratest tyres of solf-nlluating systa3s, splizalizing cecivol sy3tens,
Whish ere develzpsd a3 relay, pilse and 2igitsl Jevizes. Hete aze also 2ous
papecs dagzribing varicus gothcds of iaveaiigatiag steady tate eanditions in
optimalizing sr3tany, results of studsing the effects of randos factors 2n the
Pruceys sf szizmatic scaaniag, xcd exazples of erlstlsg cptimalizisg eratral
syataws. 3oca of the xoTe t=tereating crorzuajcaticas acd obaarvations 2ade
tng the dissusslon of the YATiOous confevazce sapers have alsy ltan included 1a
21illes -am =eZerences ocompany nost of the Japers.

dur-

T the Transaciions.  Peraoraiiio

e e

Baszilerakd . Yu. (Mossow). Solution of Tice ubnnn-w Zquaticns by the Ro—

duetiog Mathod .
The author exazines ¢onditiscs and the metlud of sclution of & tina oqua~—
tion givea iz the sors of &1 implieit funciloa. Thers i3 1 Soviet rof-

sronse.

37

IV, CPTIM2LI2ING CONTROL SYSTIMI

Taiukevleh, Tafs (wsecn). Inveatigatiosn uf Zerlinear Processsa in =a Opti-
TALLIILE WODLTLL T
The investigatica of cptlaaldsing control systecs 18 counected vith solving
systems of ncolinsar differwntial equatices. The authbor spplies the Calarkin
sathod of lovestigation, There i3 1 Soviel reference.

Dalgalenks, Yu,V. {Leningred). Aocurste Desaminstion of 3elf-Oscillstien Con-
“ITileas [ RNIXy S7stems of Optizalising Control sion Co 39
The autbor presents his sethod of sceursts calculations and compares It with
the results obtasinad by the appraximate me%hod of harmonic balsnce. There

are 2 rafaraoces, both Soviet,
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! Lonferentsiva §o vipTosea tearid 4 primeseniys d4saTetaykh avtamaticheakikh alstes, ” ,,,..

Koscow, 1948

Fig

Teortya & prizecerire distretaykh srtocaticheskikh sisten; trudy kooferentall , g
{Theory and ap(lizatice of Dlacrete Autonatis Systeza; frensactices of the [
Conferance) lwscow, AW SISK, 1960, 472 p. 5,000 copies printed. £

Spousarisg Agencys Ahaisalys sauk 5SSR. ¥atstozal'myy komitet SS5R po aviomatie . RN
cheskomu wpraviezmiyu. Imstitut avtcmatiki ¢ telexekhaniki.

Litos fde Ko3. Gevrllow, Doctor of Tesmateal Scierces, Yu.¥, Dolgolenko,
EWMM»«“W u-umng-h uﬁiﬂ.-” T.A. Xatellalkov, Caziiiate of Tesbnioal Sclencer,
, AoTs. Lerter, Doctur of Tecknical Scisnses, I.S. Forosanov (Sclsutifia Sazretary),
6.5. Pospelov, Dactor of Technizal Scleazes, ik Yol'dbaumy, Doctor of Taghaleal
. Scisnces, 1.7. Lurancy, Candidate of Tectaical Scieaces, ani YTa.2. Taypkin,
v Dootor of Tectalsal Sciences; Resp. Bt Ta.l. Tsypin, Dostar of Tezhntcal
Sciances; Bd. of Mublishing Hoasey M.L. Podgsyetskiy; Tech. Ed.¢  5.Go Narkovick.

PUSPOSE: Thsse tracssstiscs are intesded for the neabets of the gorZersoce ard
othar specialists i3 sstaatic centrole
TTTCOVERAZE 1 The Conferweie o the Problemd 4f Theary and ipplicsticn ef Discrete
Automatic Sretems Look plase in Mussow from Septeaber 22 to 26, 1958, It waa
the first cosfesynis Ayvited $o discusaicns of e Fresant atatus of the theary
and teshaizues cf AiscTete autcmatic systezs aad te plamiing for Suturd devslope
meut. The pajers discussed st the corferwdcs have besn divided into four groufs.
In the fira% grep s7timtzatios switching circulits are diazusas? a3 vall as metdeds
©f relay somerol syilezs, 1m particular plazt lag sostrol systexs ia whish ave
realized spiizal FIocesses s To gquizk respcase. The asncond griup gf papers is
devotad T3 The azalysis and symtlesis of wilse systens with varisble parasetarvs,
of pulse systems witk several pulse ccmponants, %o tie stuly of self-oazillation
prercsena in Donitdser julse systaar, and ts the asthuda‘ef calizdiating ilroar
pulse gratez=s. Pratlems of simulating puise sratess ard daszrizticns of scne
© pulse regalaters Zara elsd besn includes. The tnizd proup 38 sapare dsala vith
digital apstens. Probleny of uiirg slrzents of dipital tecinigus and figital
£ cogputers ISP toe extimetion ¢f varioua frelda of engiraering, 1.8., FAVNT LET 8
i saericg, s22iry, Taila semsuaicaticn, netallurgy, eiz., are discussed. Prodlans )
. ! of aralog-4iett crzversice &nd vice veraa as wall as probleas o daeveloping . -
.- specialized fincilizal socTarters bavs tesn includef in this group. The fourd e
_ ' grovp =f jesara 252icdss thesretical elersats and certatn practical arplications
of tre sizzlezt troes of self-adjuating e/stens, cptizelising caxtrol syatenww,
Cecwidzh are Zevelsied as Selay; palae and ¢igrtal davwices. Fare ere also found
papery dassribisg varizues =ethads of invastipating atealy 3lave sazditicns ¢n e
cptizalizlag s7etomy, Tesults of stadyirg the €f2ss%s 0f rendca factersy an the . 45
process 32 autTatiz sanmndng, and soazples of exlsting optimallzing contral g
systazs. Scre 6 % xote interastlsj ccmmunicatloas and ebsarvaticns made dure
sng the diarizefse =2 tSa varicus confrence [apeTs huve 2130 Doy tnclideld in
_.the Traz3xsticng, Personalitien and references azzcupeny wist 2 tbe Tapers. "
e = RPN T R L
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Xeriilov 0. (Voscnw). butomatic Single-Acticn Hizinizer in Discrets Sra-
Tens of -Automstla Optimtsstion i 534
E ke sutdor defites the problem of actcestic optimtrzation as the process of
! establishisg 8 Alniws valle for a certain input goasiity € through autozs-
s tie scazning. This process ia a sisgle-sction one and the zathods uaed are
he saxs as those Alscusssd in the papsr deliversd by R.I. Stakhovakiy (p.40s).
Mh»unkkuﬂuﬂ.hﬂ%ﬂhyﬂnﬂaw{ of the quictest trizgering sa the sost eco-
« Be dose sticadl ul, % Lo £
atewatio aintatery practicadle equipzent for developing this type o

e

(G, v

Lakia, .0, (xoscov). Optimalining Systess of Turbive Drilling With Dissrate ”
2 P
The prodlea conslats of establishiag & marimum drilling speei for a giv~n oy
1242 on the chisel, 1ts teahnologicsl coniitions, and s given atretcm, The
author deseribes & structoral scheze of the optimalisizg goriral systea for
a turbine drillirg trstallation., Thers are no references.

| Ka :¥. Kornilov, and K.G. Khristoforov. Elsctroaic Optizalising

j ——————— 58
| The sutbors exanine and give & detailed descriptics of tha peak-holiing de-

i vize pethod of optizalising acatrol. Therw are 7 referwrcess 5 3cviet (in-

' - eluding 1 tramslatfoz) and 2 English.
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. 26368
3,124 /61,/000,/008,/006 /042
/400 (1124 113% /0 /3) A001/A101
AUTHOR: KEEEESX%Ch’ V.V,
TITLE: On the process of extremum controlling of inertial objects at che

presence of disturbances

PERIODICAL: Relerativnyy zhurnal, Mekhanika, no, 8, 1961, 13, abstract BA123
- {Mezhdunar. federatsiya po avtomat. upr. I Mezhdunar. kongress po
avtomat, upr,, Moscow, AN SSSR, 1960, 19 pp, ill,)

TEXT: The author considers a method of reducing the effect of inertness

of an object on the process of experimental step regulation. Inertness of an
object is described by a linear differential opsrator with an extremal function

in the right-hand side, The method consists in the discrete measuring of the
output magnitude of the object or its derivatives within the "step” of regula- ;
tion and in the forecasting of the steady value of the output magnitude for the
given step, The forecasting of the steady value is conducted on the basis of

the form of the solution of the linear differential equation and the results of
discrete measurements of the output magnitude, without allowance for random er-

rors of these measurements. '

[Abstracter's note: Complete transiation)
Card 1/1
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26159
)32, /344) 8/044/61/000/005/022/025
Ji.Booo (11211 V// l’) c111/C444
AUTHOR: Kazakewioh, V. V.
___‘_/—————_‘——m‘_——-—“‘
TITLEs A study of non-linear processes in an extremal control
systenm

PERIODICAL:  Referativnyy zhurnal, Matematika; no. 3, 1969, 27
abstract 5V181.("Teoriya i primineniye diskrein. goto~
mat. sistem.™ M., ANSSSR, 1960, 387 - 398)

TEXT: The Galerkin method is applied to the study of extrsmal
controls, which is connected with the solution of systems of non=~li-
pear ordinary differential equatlions. For systems the object of which
is desoribed by a linear differential equation of first or second or-
der, the author uses t&gp—following solution set-ups

y=b ¢ 2 (a; sin 1edx + By cos iwx)s
imi

for systems with non linear objects, he usea the set-ups

y=b -4, sinz(wx + ?). NVL

Variou; special cases are considered. Graphical representations of the
Card 1/2
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26159

. 3/044/61/000/005/022/025
A study of non-linear processeB.. 0411 WA

solutions are given.

{Abstracter's notes Complete translation.)

card 2/2
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/ 33568/ 012/
S/194/61/000/012/052/097
26..2120 D256,/D303
26.2/90
AUTHORS:: Bodner, V. A, -amd Kazakevich, V. V.
TITLE: Self-oscillstions of acoustical systems containing
compressors and thelr suppression using feedback sys-

tems

PERIODICAL: Referativnyy zhurnal, Avtomatika 1 radioelektronika, -
no. 12, 1961; 53, abstract 12V473 (Avtomat. upr. i
vychisl, tekhn. no. 3, M., Mashgiz, 1960, 445-490)

TEXT: Self-oscillations of air pressure and the rate of flow in
ventilators, compressors and turbo-jet engines (pumps) render their
operation more difficult or in certain circumstances even imposs-
ible. The oscillation frequency and intensity depend upon the fol- l/{/
lowing factors: The characteristics of the compressor, the lengtn

and shape of the inlet and outlet tubes, the acoustic load at the

end of the tubes and the steady flow parameters. A theory of the
compression processes - is presented, considering the ccmpressor

with the attached network as an gooustical distribution system by

Card 1/ 3
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33568

8/1 9y6 1/000/012/052/097
Self~oscillations of ... D256/D303

substituting an equivalent actlive non-linear resistance for the

compressor, acoustical distribution systems for the tubes and io-

“ calized resistances for volumes and chokes. Assuming a small ine

. crease of the parameters of flow, the equations of hydrodynamice
and the state equations are reduced to a linear form corresponding
to a wave equation including dissipation forces. The non-~linearity
of the compressor characteristic can be included in the btoundary v*/
conditions, The solution of the quadrupole wave equation is obtai.-
ned by Fourier's method. It contains the dimensionless complex fre-
quencies, whose real part represents the frequency of the oscilliae-
tions and the imaginary part - the logarithmic decrement of attenu-
ation characterizing the stability of the system. The stability
was investigated for a system containing one ocutlet tute lcaded
with an arbitrary acoustical resistance, The phase-plane of the
system was established; and from it the regione of static and dy-
namic stability as well as instabliity were determined, A similar
investigation was carried out for a compressor with a single inle=
tube, and also for a combination c¢f both the inlet and outlet tu-

e Card 2/3
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s/19j/61/ooo/o12/052/097

Self-oscillations of .. D256/D303

bes present. It was found -in particular that the resistance distri-
buted in the tubes connected to the compressor increases the_sur-
plus stability of tiie compressor. There_are 10 references. / Ab-
stractcr's note: Complete translation._] -

Card 3/3
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s/1o;/60/021/o4/04/oo7
BO14/B014

AUTHOR: i (Moscow)

Xazakevis
TITLE: Theory of the Ideal Xodel of an Extremal Controller
PERIODICAL: Avtomatika i telemekhanika, 1960, Vol. 21, No. 4, pp. 489-505

TEXTs utomatio control exstemeqfrequently have to keep the guantity

to be controlled at an extreme value or to prevent this quantity from
exceeding a certain value. In the present paper, the author analyzes the
mode of operation of an extremal controller uaing the methods of point
transformi;tion. The mode of operation is explained by means of the
schematicil representation shown in Fig. 1, after which the control
processes are described. It is assumed that p = £(v) for the guantity to
be controiled. Here, v is a paremeter. Then, a point v* of v is defined,
which is invariant with respect to a T-transformation. This point is
calculated from the equation (B) 8 = f(v*) - f(v®-Av/2). The nature of
the control process and the number of invariant points satisfying (B)

are thoroughly studied in an extensive investigation. Among other things,
it is shown that there is only one point on the ray v ¢ v* that remains V//

Card 1/3 C
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Thevry of the Ideal Model of am s/103/60/021/04/04 /007
Extremal Controller BO14/B014

invariant in P-transformation, namely, v*. Purthermore, the positions of
individual points Vys Voreee after the transformation are examined and,

thus, the nature of the control process is disclcsed. A study of the
effect of changes in the parameters Av and § upon the nature of the
control process shows that an increase of Av has the same effect as a

decrease of 6. Assuming that p = v (27) nolds for the relation p = f(v)
the author studies a practical example. The possible motions of the
system depend on the two parameters Av and 4. The modes of control are
graphically represented (Fig. 2) in the plane of the parameters Av and d.
For AV = 3 and 6§ = 1 Fig., 3 shows a "phase diagram" of control to

whick range 1 corresponds in Fig. 2. The course of control in time is
shown in Fig. 4 for the same case, for Av = 2, and for § = 1. A
comparison of the two curves indicates that the first case of control

is less conveniant than the second case, due to its longer control
period and its higher control smplitude. It is fiually shown that the
accuracy of control is much more affeoted by a decrease of Av than by

an increase of 4. The article under review was first published in Trudy
TsIAM in 1949, end the present copy is an exaot raprint. ‘/C,
card 2/3
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Thaory of the Ideal Model of an s/ﬁo?/60/021/04/04/007
Extremal Controller B0O14/B014

There are 6 figures and 2 Soviet references.

SUBMITTED: July 6, 1959
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27639
S/194/61/000/002/028/039
: D
/6, 4000 (1%, 19¢%, 300%) 216/0302
AUTHORS : Kazakevich, V.V, Kornilov, R.V. and Khristoforov,
N.G.
TITLE: Electronic extremum controller
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,

no. 2, 1961, 39, abstract 2 V316 (V sb. Teoriya 1
primeneniye diskretn., avtomat. sistem, M., AN SSSR,
1960, 558-569) ‘)ﬂ

TEXT: In an extremum controller operating with storage of the
extremum, the fundamental disturbance is the fast monotonically
disappearing extremum characteristic. For the stabilization of the
position of the controlling device it becowmes then advantageous to
use a commutator which periodically reverses the speed of the
machine. The presence of inertia or delay in the load influences
the steady-state of a system with such a controller. If in a load
without inertia in its steady-staie positive and negative increments
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alternate, then in the load with inertia after a few positive in-
crements, the same number of negative increments will follow (the ¢
characteristic is said to be symmetrical). The bloc-diagram of >
extremun controller consists of a signum-relay determining the sign

of the increment, a commutator and output device. The operation

of the signum~relay and of the commutator are synchronized. The

extremum controller has been tried on a model of the load. 7 ref-

erences.
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82514
s/020 60/133/04/03/031
/5. 2000 B019,/B060
AUTHOR: Zazakevich, V. V.
(/‘—-‘-——'
TITLE: On the Extreme Regulation of Inertial and Unstable i
Objects 9

PERIODICAL: Doklady Akademii nsuk SSSR, 1960, Vol. 133, No. 4y
pp. 71956-159

TEXT: The author studied the system for the extreme regulation shown in
Fig. t, which consists of an inertial member, a mnonlinear element, a
device for the formation of signals, a signum relay, and a slave. This
system exhidbits an extremal dependence of the output signal of the
inertial member on the input signal x of the nonlinear element; here,
therefore, the inertia acts after the nonlinear element. The problem of
extreme regulation consists in finding and maintaining y on the maximal
value as a function y = f(x). After pointing to the difference between
the dynamic and the gtatic value of the quantity ¥, caused by the
inertial member; the author considers a procedure for the extreme regu-
lation, by which it is possible to eliminate completely the influence of
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on the Extreme Regulation of Inertial and 8/020/60/133/04/03/031
Unstable Objects ' : B019/B060

inertia on the searching time, and by whioh it is possible to get rid of
the unfavorable influence of low-frequency external disturbances. The
differential equations. (1) and (1') linking y to x are written down, and
it is shown in a general study of these equations that the finding of the
extreme is the more precise the larger the cross bar velocity. With the
existence of an inertial objec? losaes arise during the ssarching and so
do larger oscillation amplitudes. A drawback exhibited by the method
described here due to an insensitivity zone of the signum field is then
discussed along with the ways of avoiding it. The positive aspects of the
method are dealt with next. It is found in this connection that the
system for extreme regulation, dealt with here, functions even with a
very steep form of the extreme dependence and with very slow shifts of
the extreme. Moreover, the approach to the extreme point is quick, and
the influence of the external low-frequency disturbances is excluded.
This method can be also used for the regulation of neutral and unstable
systems. The extremal regulation of undamped oscillating objects and

of unstable objects is finally dealt with, and the probvlem is discussed,
as to how the searching time can be reduced, if an inertial member acts
as far as the extreme element. A. P. Yurkevich is mentioned. There are
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AUTHOR: Kazakevich. (. V.-

TITLE: . On the Reduction of the Influence of Inei‘tia in Extreme-
value Controlqof Objects of the n-th Order

PERIODICAL: Doklady Akademi'.i nauk SSSk, 1960, Vol. 133, No. 5,
pp. 1041 - 1044

TEXT: It is assumed for this investigation tlhat the regulator under
review is working according to the "storage of maximum" principle, from
which it follows that the reversion.of the final control organ, i.e. the
change of the sign of the velocity x at the input of the object, takes
place after the dynamic quantity y of the object output, measured by a
sensitive element, has passed through a maximum. In the case of an lnert
.0bject, there is a difference between the dynamic curve y and the statie
curve y*, and the scanning rate ocan be reduced by reducing this differsnce.

Another possibility of reducing the inertia of the object is to find a
method of establishing, within a finite time, the value Yoo 'y¥ which, in

Card 1/2
s I ETE
ﬁgg : 15 e fi
Toghie %%ﬂ SRR &t T ’f'g:u&% %%%%%% f’_% [Eeeeation

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1"



"APPROVED FOR REL :
Il fAfl_? 06/13/2000 CIA-RDP86-00513R000721230005-1

ek L 3 5: S+ 5 %
Lk 3 “”‘iﬂ “ t‘*ﬁﬁjﬁzﬂ’ﬁﬂ FEER SNSRI
B e i L I PO

5 mls

G

88399
5/020/61/136/004/005/026
16,9500 (103,72 132) o305
AUTHORS K;zgkex}gbAuX;'V. and Yurkevich, A. P.
TITLE: Improvement of the Extremum Control of Inert Objects in the

Presence of Disturbances

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4,

pp. 783 - 7186 \7<

TEXT: In a previous paper (Ref.2), V. V. Kazakevich described a method
for extremum control, which permits avoiding the action of the inertia of
the object in the absence of dynamic terms in the object. In this system,
a certain combination of signals is fed to the input according to the
derivative of the quantity to be regulated. In the case of objeots with
low-frequency disturbances, tkis system offers special advantages, as the
disturbances are filtered out. However, in the case of considerable
disturbances, a considerably varying level of the extremum of the function,
and, in the oase of moderately fast cross beams of the final control
organ, soarning may be considerably disturbed. The authors first confine
themselves to control systems of first-order objects; the extrenum element
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Improvement of the Extremum Control of Inert 8/020 61/136/004/005/026
Objects in the Presence of Disturbances B019/B056

is characterized by the relation y, = -Kxxz (1) is assumed, where x ana ¥,

are the input and output coordinates of the extremum element. It is
further assumed that [X| = V_ = const, and that between the inputs of the

objects ¥4 and A the relation Yo = k0y1/(p1° + 1) holds, where ko and L

are constants. In the control method developed in Ref.2, the signal
Z = KDia ig fed to the input of the extremum regulator if nonlinear terms

are not taken into accountj in this case, tha following relation holds
with y1KDKo/1 =y 2z = ptoy/(pto + 1) (3). The symbols used here have been

taken from Ref.2 and are not defined more closely. The transition
processes in the systenm investigated here are described by a system of
equations that is analogous to that describing the transition processes
in ar inertialess objeot with s dynamic input signal converter. Such
systeme have already heen studied by A. P. Yurkeviech (Refs. 3,4). Some
results of these investigations are disocussed, and, following this, it is
assumed that the external disgurbances are a linear function of time. (1)
is then replaced by ¥y - -Kxx + K1t”(4). As may be seen from a graphical
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Improvement of the Extremum Control of Inert s/020/61/136/004/005/026
Objeots in the Presence of Disturbances B019/B056

representation of the control process, an oscillation with decreasing
amplitude ocours near the extremum, the amplitude approaching a limit.
Considerable disturbances are then briefly dealt with, which are a
quadratic functior of time. It is shown that in this case considerable
doviations may occur, and it is noted that by a decreaze of tims, in the
case of both linear and quadratic disturbances, the transition process may,
in general, be shortened, and the amplitude may be decreased. It is then
shown that by using a combined converter system for the input signal, the
quality of extremum control is improved. The dynamic converter, in the
case of an optimum time constant, suppresses the undesired influence of
low-frequency disturbances, and the negative feedback of the insensitive
range increases the accuracy of control near the extremum during the \7[
action of monotonic external disturbances. For the purposs of determining
the parameters of the transition processes and of the limit cycles of the
system, the construction of phase trajectories in multi-folium surfaces

is of advantage. For an ideunl case, in which instrument errors are
excluded and the aotion of the inertia of the objeot may be neglected, the
consiruction of phase trajectories is discussed in detail. There are -

3 figures and 6 Soviet references.
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ASSOCIATION: Moskovskiy aviatsionnyy institu* im. Sergo Ordzhonikidze
(Moscow Aviation Institute imeni Sergo Ordzhonikidse) \

PRESENTED: July 26, 1960, by N. N. Bogolyubov, Academioian

SUBMITTED: July 12, 1960
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8/%69/61/002/000/006/008
/13, y'ao:_ D998, 0302
26,294
AUTHOR: Kazakevich, V.V. (USSR)
TITLE: On extremum control of plants with iag and
disturvances
SOURCE: IFAC,18t Congress, Moscow 1960. Teoriya diskretnykh,

optimal'nykh i samonretraivayushchikhsya sistem.
Trudy, Vo 2’ 19619 731 - 816

TEXT: Methods are considered for compensation of lag and of 4is-
turbances. Firstv, a method is considered which wouid speed up the
gearch process by 50 - 100 times. It is assumzd that the extremum
coniroller operates by the principle of storage of maximum. The cs-
cillatory nature and inaccuracy of the process will be the smaller,
the nearer the dynamical- and statical curves y and y*. itnis can

be achieved by reducing the search time., this method however invol-
ves a large increase in settling time. Another way for lag compen-
sation, is the following. It is necessary to find a method of

search, in finite time, for the value Yo = y*; which the actual X
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system attains a¥ter an infinite time-tapse. This problem canrot bve
soived for every type of funetion r(x) if the input x is continuous
as thereby the velocity of y is determined by the unknown function
f[x(t)]. For step systems, the problem i1s solvable. A first-order
object (piant) of type

¥ +y = f(x) (1)

is considered, where y is the output variable, x - the input varia-
ble and T - the time constant. The transient process in the step
system is described by

Tlﬁ“" il = f(xl) - f(xo) = 8y (4)
where il =Y - ¥y3 The solution of this equation is
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| .t
* Tl
or Y=V, + [£(x) - £(x)](1 - 1), (5a)

If t approaches infinity, then e't/Tl approaches zero and 3700 = 8y
or

Yoo (Xy) =77 = 75 + [£(x)) - £(x)] =y, + 8y (6)

By means of Eqs. (5) and (6), it is possible to determine (in a
tinite period% the value a, which the actual system gttains after
an infinite time. For this purpose it is necessary to set, after
the input x has been given the increment A, two vime-delays and to
measure the values of y. at the end of these intervals. lev the
time delays be demoted by~T.A system of two equations with two un-
knowns is obtained, whose solution is

=2
_ 1

a = . r—
o2y, -5,

; (8a)
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A (8b)
J12
In(=== ~ 1)
Y11

Thereupon, the input x is again displaced oy &, and g and T, are
obtained. Two consecutive values of y* and y{ are introduced into
vhe signum-relay and the difference

* % - * _
& = V2 =0 = (¥ =5, + ay)-(y, + a)) = F, + (ay - &)

is found. For the n-~-th cycle one dbtainss

which measures the output variable Y, a tachometer for measuring
t. 3 derivative ¥s then a single time-deiay oniy, is necessary. As- )(

CIA-RDP86-00513R000721230005-1"
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sume the plant is linear and 1tsitime constant_T is known; in
this case a, can be found if a pair of values y 1 and 33 = v are
xnown which satisfy Eq. (5). As before, the dif}erence n is obtai-
ned after n cylices:
»* * - [
6n = Vn41 = Ip = Wy, (k- 1)¥py -

The above argument can be extended to a plant which is described
by an n-th order system of differential equations with constant
coetficients:

y(n) + bly](.n‘-l)’i"""' bny = 0, (17)

It is assumed that the properties of the plant are known, hence all
the roots A of the characteristic equation are known. The solution
of the equation which describes the transient process is

n
a At
R Y
yl = b—-'n + Akle . (22)
L-‘. -
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¥For t = oo,
- -8y
1w =5 . (24)
n

The quantity iloo is determined by the same method as before, i.e,
¥ is measured at the end of several time-delays (intervals). As a
result one obtains a system of (n+l) equations in (n+l) unknowns.
Calculating the quantity al/b by means of a computer; the steady-
state value of yI is found: Then y; is determined, and 8,
* * - 8o o
b=y~ = (v, + Yime1 * F;)'(yo * S;)°

the measuring process continuous as above. In the case of one mea-
suring device, (n+l1) tine-delays are necessary. With increasing
number of measuring devices,; the number of time-delays decreases
correspondingly. Thus, if measuring devices. for sthe output varia-
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ble and for the first (n-1) derivatives are used, only a singls
time-delay is necessary. If the process is aperiodic and the royots
A are unknown, the number of unknown variables iicreases to 2n+l.
In this case 2 time delays are necessary if the output and sche (n-
-1) derivatives are meusured. If the velocity of the external dis-
turbances can be considered as constant over the total time-delays
then it is possible to compensate the disturbances by increasing
the number of delays T by one. Two cases are considered: 1) A
first-order plant with lag, and 2) Without lag. In the tirst case,
a system of 5 equations with the 3 unknowns Y3 bi and Ti is obtai-
ned (bi denotes the constant velocity of the éisturbance and Ti

the lag). Depending on the sign of
* * .
the signum-relay changes the direction of_ the input. Then the next

step of the search process starts (with yI+,), etec. Further; the
character of the transient processes at eacé of the stages is con~

sidered. In case of a plant without lag (T = 0); only 2 equations @
Card 7/11 *
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are required. A piant with noniinear dynamical elements is descri-~
bed by

VLt ¥y ¥4, (y) = olx(t)) (31)
where V= y™ ey 6, g, g0y,
¥q. (51) is written in the form
VI ey ¥ <o) -, 0. (33)

It is necessary to find the static ("potential®) maximum of Y

this can be attained #f the right-hangd side of kg, (31) is a maxi-
mum. From Eq. (33) it is evident that with 4’2(y) = const., the ma-
Ximum of f(x) will correspond to the maximum of Y., Thus, by intro-
ducing the function Uﬁ in the extremum controller ang by searching
for its maximum at sufficient speed of the controller, this mayi-

bum will pe attained for a value 0f x A x* which maximizes the fune-
tlon f(x); with such a value of x*;, tvhe variable Y assumes maximum J\

Card 8/11

CIA-RDP86-00513R000721230005-1"

APPROVED FOR RELEASE: 06/13/2000



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721230005-1

PFERRNSE
= -

30560

S/569 61/'002/000/006/008
On exvremum control of plants ... D298/D302

value too, (after the transient processes in the lag element Lave
ceased). ‘his result is valid if y = const., which is the case
vith inifnite speed of search. In praciice however, this speed is
limited; nevervheless, if the speed is sufficiently high; the se-
arch ror ﬁ)m approximates the search for t(x) .. Thereby the

low-frequency disturbances do not affect the search process. 1t is
noted that, uniike ordinary extremum-systems, the exiremum-search
under consideration wiil the more accurate;, the nigher the speed

of computation. The above method of extremum control has the foili-
owing advantages: L) The conirol system will cperate even if the
form of the extremum functional-dependence is very smooth. 2) The
extremum point is approached with maxiwum speed and little unting;
iow frequency disturbances are coupensated. 5) The method is also
applicable to neutral- and unstable systems, and to systems with
modulated input. Further, a variant of the method is considered,
which yields a solution io the problem, with any speed of computa-
tion. Hitnerto, it was assumed that the lag element rollows the ex-~
sremum controiter; if there is also a lag element preceding the
controller, the search process can be speeded up by changing vthe
position of the controller. It is noted that the step-wise methed N
Card 9/11
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(of the first secti~n of the report) is more advantageous whenever
the time constants of the plant have to be determined during the
process which is the case with systems of order higher than the
first. In the case of white noise or high-frequency noise compo-
nents, the iikelihood that signal and noise will coincide, can be
reduced by alternating the frequency of the signal. In the case of
a plant with lag, random noises and constant diswurbances, the
hunting can be reduced by a combination of the above methods. A
tigure shows the block-diagram of a setup which operates by the
combined method. Yhis setup incorporates a "guarding" device which
stops the search if the extremum is attained and renews it if the
controlled variable deviates from the extremum by a given value.

A discussion followed. Taking part were: A.P. Yurkevich; V.P. Put-
8illo, Yu.I. Ostrovskiy, A.A. Pervozvanskiy, I.S. Uioiov (USSk).
There are 7 figures and 8 references: 6 Soviet-bloc and 2 non-So-
viei-bloc. tLhe references to the.Engligh-language publications
read as followss 5. Serdengectis Optimgiizing control in the pre~
sence of noise interference. J&t. propulsion, v. 26, no. 6, 1956;
G. Vasu, Experiments with optimalizing controls applied to rapid
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control of engine pressurc with high-amplitude noise signals. Yrana.
ASME, v. 79, no. 3, 1957
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AUTIIOR:  Kazakevich, V.V.

TITLE: The approximatao anestignticn of some types or atrongly
non-linear autonomous svatems

SOYRCE: Avtoma'richeakove unravleniye i vychislitel'naya tekhnika.
no. 5. loscow, 1962, 365- 442 ‘

TEXT: A soecond-order system described by \7{,

X + kox +-)Lfl( ,X) =0 (1)

i1s invesatigated. The method proposed here 1s Independent of the
magnltude of 4. and yields very good resnlts when investignting non-
linecar congservative systoms if the elastlc force lncreases monoto-
nically with the devintlon while its x derlvative decreases monoto-
‘nlcally. Tha method can be applied to many non-conservative systems,
especinlly vher the oscillation perlod 1s determined. It is possib-
le to establish how nearly a glven syatem approaches any linear
system. The shortcomings of Van dor Polts method are pointed out;

gard 1/3
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The approxinnte Investignsion of...

since the mathod i3 hased on avernging over a neriloed, 1t cannot .
bring cut tho effoct of friction forces in dissipative systems ‘\79
which are symmetric ahout the origin., This brings forth tha idea

of bresaiing up the given srstom, in which the character of cooperat-
ion between the frictinn and the elastic forces changes several
times in a given pericd, into as many "quasi-conservative" systoms,
The character of thils cooporation will be constant in each of these
systems and will enual shnt in the corresponding purt of the cvcle
in the original system. Tke solution of each syatem coincides with
the soluticen of the given aystem in the corresponding part of the
cycle. Some possible cyses are inveatigated: (a) symmetry of the
phase dlagram about both coordinate axes; (b) no symmetry of the in-
togral curves about tho coordinate axes; (c) dissipative systuams;
(d) self-oscillating systoms; (se) gymnetry about the abscissa; (f)
gymmetry about tho ordinate; (g) non-symmetric syatem,

A method of [inding the form of oscillations is glven, 1Its use 1s
11lustrated in an exainyle. A method for an approximate integration
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of cystarme wlth one dagroe of freedom is proposod an applied. Ro-
sults ero compored with those of other methods. The deviation of
tho results from those cf ths small-parameter methods is a measure
of the amount by which the glvon system approaches a linear one.
The method described here is applied to higher-order systems. There
are Z3 figures and 5 tables. The most important English-language
reference 1a: B. Van der Pol, Kadio Review, 1, p,701, 1920, Phylos,
mag. 7,3, p. 978, 1926, :
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KAZA¥EVICH, V.V.
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Approximate study of some types of strongly nonlinear autonomous
systems, Avtome upr. i vych, tekh, no,5:365-442 '62.
(MIRA 15:9)

(Automatic control)
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AR BATETHRRARY TS T RINDER M DS AT

KAZAKEVICH, V.V., prof., doktor tekhn. nauk; PASHKOVA, V.N., red.

e A
(Aatomatic control of technological operations] Avtomatiche-
skoe regulirovanie tekhnologicheskikh protsessov; uchebnoe
posoble po kursu "Avtomaticheskoe upravlenie i regulirovanie
tekhnologicheskikh protsessov v poligrafii.” Moskva, Mosk .

poligr. in-t, 1963. 65 p. (MIRA 16:9)
(Automatic control)

(Printing machinery and supplies)
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KAZAKEVICGH, ¥ v (Moskva); OSTROVSKIY, G.M. (Moskva)

T Eroblen t coulomb
Problem concerning indirect control teking into accoun
friction in the sensitive element, Avtom, 1 telem. 24 no.8:llil=

104 Az 63 (MIRA 16:8)
{Autozatic control)
S3AE T D it T s ma TSR] AR (RIS S DGR R ARSI 00
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Optimalizing coaircle AVICH. uprs 1 vyone ‘ekhe roef:
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LIBERZ)N, Leonid Mikhaylovichj RODOV, Aleksandr Borisovich;’
KAZAI(EVICHl V.V., profa, I‘ed.; POFKOV, Iu»s-, Treu.

L

[Optimalizing control systems] Sistemy ekstremal’nogo

regulirovaniia, Pod red. V.V.Kazakevicha. Moskva,

Energiia, 1965, 158 p. (Biblioteka po avtomatike, no.154)
(MIRA 19:1)

L IB3NE6 - BE0 (k) -2/ BNACR)/EWP (K)/ENT(d) /ENT (1)/BWP (v )/EWP (2 ) /EHE
[ACNR apsosrso " BOURCE CODBs Ua/0206/65/000/018/0097 /000 -
A ABPROVER QR REL ,l;ixgﬂ;a/wgpqq Y. QIA-RDPss-qos13R000721_23q?185-1_-_-‘

| TITIE: Past aoting pnexm.ﬁti@‘ragulatn;‘: - Class ‘42, Fo. 174866

“| soURGE:  Byulleten' 1zobretenty i tovirmykh makov, mo 18, 1965, 97-98 © ..

‘qOPIC TAGSs _pneumatic regulator, sutomstio conirol, AVEWMATIC. covtact, £ :
CovTres.  SYSTEM e e SR ‘ o

1 ABSTRACT: - This Author Certificate presents a fast aoting pneumatic :regulator based an
TUSEFPA elementis contsining a first derivative transducer, a signun-relay, & checking
reverser commitaior, 8,Teverse trigger, and an actunting mechaniem. To increase the
regulstor stability margin during drifiing of an exireme characteristic, the signum-
relay output is simultaneously comnected t0 the inlet of a blocking reisy and through
& discrete memory element to the inlet of an internediate reley. The lstter is

| conneoted to the blocking reley, and its outles 1s comnected to the reverser trigger.

o Taey 62152855
et L T e R T T T I T ey o e e s Ee
ISUB" CCDE: 17/f.‘*"‘*’*fﬂf’f"r—sum—LuuM:Uum.uv,,,,_ e e T e —

i : UG 621.3.078 (
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| INVENTOR: Kazakevich, Ve Ve
t

il
ORG: none

DIPLE: + Method for extremal control of objects whoee motion is desoribed by an n-th
order differential equation. . Class 21, No. 1684317

nos 15, 1966, 49

SOURCE: : Izobret prom obraz tov zn,

POPIC TAGS: optimal control, control »circuit \

ABSTRACT: This Author Certificate presents & method for extremal control of objecis
vhose motion is described by an n-th order differential equation. To simplify
location of the optimum with fast continuous variation of the controlling parameter,
the moment of passage through a zero of the n+l-st derivative of the output parameter
is recorded and the direction of motion of the controlling parameter is varied with
the variation of sign of this derivative (see Fig. 1) e 2 : ,_]

: e - . 1 .

: 1 - dynamic element; 2 - nonlinear , i
i

{

Fig. 1.
(extremal) element; 3 - differentiating device;

4 - trigger; 5 - control element . : ‘ ;

Orig. art. hahs 1 diagrgnn. . o
Card 1/1“7"’ SUB coe:’ ‘aﬁ?? UBK DATE: _04May60
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- tem -
. . se, & first-oxrder 8y8 :
. A gtems, - For this P“tp‘o constant is known.
‘s extended 10 gurisgemla{i:z that the value of ﬂ-:.;i?mto account the
i t:keivzat:ltso:um for searching the EXERLER, T peible to determine |
.The deriveg 8LEOT % step and ' t. has
. input at every ¢ the delay. Orig. art.
. {ncrement £ the hermful effect of ¢ ReAfy VL

unt the -
. and to t&* into acco - g

4 figures ‘lnd 21 formulas.
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